Glutamine transport in rat brain synaptic and non-synaptic mitochondria.
Glutamine transport into rat brain mitochondria (synaptic and non-synaptic) was monitored by the uptake of [3H]glutamine as well as by mitochondrial swelling. The uptake is inversely correlated to medium osmolarity, temperature-dependent, saturable and inhibited by mersalyl, and glutamine is upconcentrated in the mitochondria. These results indicate that glutamine is transported into an osmotically active space by a protein catalyzed mechanism. The uptake is slightly higher in synaptic mitochondria than in non-synaptic ones. It is inhibited both by rotenone and the protonophore carbonyl cyanide p-trifluoromethoxyphenylhydrazone, the latter at pH 6.5, showing that the transport is activated by an electrochemical proton gradient. The K+/H+ ionophore nigericin also inhibits the uptake at pH 6.5 in the presence of external K+, which indicates that glutamine, at least in part, is taken up by a proton symport transporter. In addition, glutamine uptake as measured by the swelling technique revealed an additional glutamine transport activity with at least 10 times higher Km value. This uptake is inhibited by valinomycin in the presence of K+ and is thus also activated by the membrane potential. Otherwise, the two methods show similar results. These data indicate that glutamine transport in brain mitochondria cannot be described by merely a simple electroneutral uniport mechanism, but are consistent with the uptake of both the anionic and the zwitterionic glutamine.